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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1. (Currently Amended) A method for monitoring th e quality of a photonic crystal 
fib e r, th e method comprising: 

launching test light into an end of the a photonic crystal fiber; 

detecting measurement light reflected from within the photonic crystal fiber in 
response to the launched test light; and 

determining th e quality of information about a defect within the photonic crystal fiber 
according to the measurement light. 

2. (Original) The method of claim 1, wherein the test light comprises a test pulse at a 
first wavelength. 

3. (Original) The method of claim 1, wherein the test light comprises a test pulse at 
multiple wavelengths. 

4. (Original) The method of claim 1, wherein the test light comprises multiple pulses 
each at a different wavelength. 

5. (Original) The method of claim 1, further comprising measuring a first 
measurement signal corresponding to the intensity of the measurement light at a first 
wavelength, the first wavelength being related to a bandgap of the photonic crystal fiber. 
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6. (Original) The method of claim 5, wherein the first wavelength is near the edge of 
the bandgap of the photonic crystal fiber. 

7. (Original) The method of claim 5, further comprising measuring a second 
measurement signal corresponding to the intensity of the measurement light at a second 
wavelength different from the first wavelength, the second wavelength being related to the 
bandgap of the photonic crystal fiber. 

8. (Original) The method of claim 7, wherein determining the quality of the photonic 
crystal fiber comprises determining a difference between the first measurement signal and the 
second measurement signal. 

9. (Original) The method of claim 7, wherein the first wavelength is selected near to 
a first edge of a bandgap of the photonic crystal fiber. 

10. (Original) The method of claim 9, wherein the second wavelength is selected 
near to a second edge of the bandgap of the photonic crystal fiber. 

11. (Original) The method of claim 10, further comprising measuring a third 
measurement signal corresponding to the intensity of the measurement light at a third 
wavelength different from the first and second wavelengths, the third wavelength being 
selected near to the center of the bandgap of the photonic crystal fiber. 

12. (Original) The method of claim 9, wherein the second wavelength is selected 
near to the center of the bandgap of the photonic crystal fiber 
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13. (Original) The method of claim 1, further comprising measuring a time lapse 
between launching the test light and detecting the measurement light and determining a 
distance related to the time lapse. 

14. (Original) The method of claim 1, wherein detecting the measurement light 
comprises detecting the measurement light from the end of the photonic crystal fiber. 

15. (Original) The method of claim 1, wherein the detecting the measurement light 
further comprises detecting backscattered light from the photonic crystal fiber in response to 
the launched test light. 

16. (Original) The method of claim 1, further comprising drawing a photonic crystal 
fiber preform into the photonic crystal fiber wherein determining the quality of the photonic 
crystal fiber occurs during the drawing. 

17. (Original) The method of claim 1, further comprising cabling the photonic 
crystal fiber wherein determining the quality of the photonic crystal fiber occurs during the 
cabling. 

18. (Original) The method of claim 1, wherein the photonic crystal fiber is a Bragg 

fiber. 

19. (Original) The method of claim 1, wherein launching the test light comprises 
heating a photonic crystal fiber preform to cause thermal emission of the test light. 

20. (Original) The method of claim 1, wherein determining the quality of the 
photonic crystal fiber includes monitoring relative changes of the measurement light intensity 
about a center wavelength of the bandgap of the photonic crystal fiber. 
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21. (Original) The method of claim 20, wherein determining the quality of the 
photonic crystal fiber includes differentiating between different photonic crystal fiber defects 
based on the relative changes of the measurement light intensity. 

22. (Original) The method of claim 20, wherein the different photonic crystal fiber 
defects include layer defects and core radius defects. 

23. (Original) The method of claim 7, wherein monitoring the quality of the 
photonic crystal fiber includes differentiating between different photonic crystal fiber defects 
based on the function of the first measurement signal and the second measurement signal. 

24. (Original) The method of claim 23, wherein the different photonic crystal fiber 
defects include layer defects and core radius defects. 

25. (Original) The method of claim 23, wherein the function is based on the 
difference between the first measurement signal intensity and the second measurement 
signal. 

26. (Original) The method of claim 23, wherein the function is the difference 
between the first measurement signal and the second measurement signal. 

27. (Currently Amended) An apparatus for monitoring the quality of a photonic 
crystal fib e r , comprising: 

a light source capable of providing test light at a first wavelength related to a bandgap 
of the a photonic crystal fiber; 
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an optical assembly positioned to direct light from the light source into an end of the 
photonic crystal fiber and to collect light reflected from within from th e e nd of the photonic 
crystal fiber; 

a detector positioned to detect the light collected from the photonic crystal fiber in 
response to the test light, and the detector is capable of detecting light at the first wavelength 
[ and light at th e second wav e l e ngth ]; and 

an electronic controller coupled to the light source and detector, wherein during 
operation the electronic controller causes the light source to emit test light having a first 
component at the first wavelength [ and a s e cond compon e nt at th e s e cond wav e l e ngth ] and 
the controller records an the intensity of a first measurement signal corresponding to the first 
test light component [ and th e int e nsity of a o e cond m e asur e m e nt signal corr e sponding to the 
s e cond t e st light compon e nt ], and the controller determines information about a defect within 
[ monitors th e quality of] the photonic crystal fiber from a function of the intensity of the first 
[ and second ] measurement signal [s]. 

28. (Original) The apparatus of claim 27, wherein during operation the controller 
monitors a time lapse between the light source emitting the test light and the detector 
detecting the corresponding measurement signal. 

29. (Currently Amended) The apparatus of claim 27, wherein the light source is 
capable of emitting test light having [ a first compon e nt at th e first wav e l e ngth and ] a second 
component at a second wavelength different from the first wavelength, and wherein the 
second wavelength is related to the bandgap of the photonic crystal fiber. 

30. (Original) The apparatus of claim 29, wherein the function of the intensity of the 
first and second measurement signals is based on a difference between the first and second 
measurement signals. 
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31. (Original) The method of claim 29, wherein the function of the intensity of the 
first and second measurement signals is a difference between the first and second 
measurement signals. 

32. (Currently Amended) The apparatus of claim 29 wherein the first 
wavelength is near a first edge of the photonic bandgap of the photonic crystal fiber. 

33. (Original) The apparatus of claim 32, wherein the second wavelength is near a 
second edge of the photonic band gap of the photonic crystal fiber, the second edge being 
different from the first edge. 

34. (Original) The apparatus of claim 32, wherein the second wavelength is near the 
center of the photonic bandgap of the photonic crystal fiber. 

35. (Original) The apparatus of claim 27, further comprising a photonic crystal fiber 
preform wherein at least a portion of the optical assembly is positioned within a hollow core 
of a photonic crystal fiber preform from which the photonic crystal fiber is drawn. 

36. (Original) The apparatus of claim 27, wherein the optical assembly comprises a 
length of photonic crystal fiber. 

37. (Original) The apparatus of claim 27, wherein the photonic crystal fiber is a 
Bragg fiber. 

38. (Original) The apparatus of claim 27, further comprising a photonic crystal fiber 
drawing apparatus, wherein the electronic controller causes the light source to emit test light 
and records the intensity of the first measurement signal while the photonic crystal fiber is 
drawn using the photonic crystal fiber drawing apparatus. 
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39. (Original) The apparatus of claim 27, further comprising a photonic crystal fiber 
cabling apparatus, wherein the electronic controller causes the light source to emit test light 
and records the intensity of the first measurement signal while the photonic crystal fiber is 
cabled using the photonic crystal fiber cabling apparatus. 

40. (Currently Amended) A method for monitoring the quality of an optical 
waveguide, the method comprising: 

launching test light into an end of the optical waveguide; 

detecting measurement light reflected [e mitt e d] from within the optical waveguide in 
response to the test light; 

measuring a first measurement signal related to the measurement light intensity at a 
first wavelength and a second measurement signal related to the measurement light intensity 
at a second wavelength; and 

monitoring the quality of the optical waveguide based on a function of the first 
measurement signal and the second measurement signal. 

41 . (Original) The method of claim 40, wherein the test light comprises a test pulse 
at the first wavelength. 

42. (Original) The method of claim 40, wherein the test light comprises a test pulse 
at multiple wavelengths including the first and second wavelengths. 

43. (Original) The method of claim 41, wherein the test light comprises a second 
pulse at the second wavelength. 



Applicant : Max Shurgalin et al. Attorney's Docket No.: 13445-006001 / OG4 (6065) 

Serial No. : 10/068,998 

Filed : February 7, 2002 

Page : 10 of 16 



44. (Original) The method of claim 40, wherein the optical waveguide comprises a 
photonic crystal fiber and the first and second wavelengths are related to a bandgap of the 
photonic crystal fiber. 

45. (Original) The method of claim 44, wherein the first wavelength is located near a 
first edge of the bandgap 

46. (Original) The method of claim 45, wherein the second wavelength is located 
near the center of the bandgap. 

47. (Original) The method of claim 45, wherein the second wavelength is located 
near a second edge of the bandgap different from the first edge. 

48. (Original) The method of claim 38, further comprising measuring a time lapse 
between the launching of the test light and the detecting the measurement light, and 
determining a position of a defect in the optical waveguide according to the time lapse. 

49. (Original) The method of claim 40, further comprising drawing an optical 
waveguide preform to form the optical waveguide wherein monitoring the quality of the 
optical waveguide occurs during drawing. 

50. (Original) The method of claim 40, further comprising cabling the optical 
waveguide wherein monitoring the quality of the optical fiber occurs during the cabling. 

5 1 . (Original) The method of claim 40, wherein the test light comprises light having 
a desired mode. 
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52. (Original) The method of claim 40, wherein the optical waveguide has a hollow 

core. 

53. (Original) The method of claim 40, wherein detecting the measurement light 
comprises detecting the measurement light emitted from the end of the optical waveguide. 

54. (Original) The method of claim 40, wherein optical waveguide comprises an 
optical fiber. 

55. (Original) The method of claim 44, wherein monitoring the quality of the 
photonic crystal fiber includes differentiating between different photonic crystal fiber defects 
based on the function of the first measurement and the second measurement signal. 

56. (Original) The method of claim 55, wherein the different photonic crystal fiber 
defects include layer defects and core radius defects. 

57. (Original) The method of claim 40, wherein the function is based on a difference 
between the first measurement signal and the second measurement signal. 

58. (Original) The method of claim 40, wherein the function is the difference 
between the first measurement signal and the second measurement signal. 

59. (New) The method of claim 1, wherein information about the defect comprises 
the presence of the defect. 

60. (New) A method for monitoring a quality of a photonic crystal fiber, the method 
comprising: 

launching test light into an end of the photonic crystal fiber; 
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detecting measurement light reflected from within the photonic crystal fiber in 
response to the launched test light; 

measuring a first measurement signal corresponding to the intensity of the 
measurement light at a first wavelength near the edge of a bandgap of the photonic crystal 
fiber; and 

determining the quality of the photonic crystal fiber based on the first measurement 

signal. 

61 . (New) A method for monitoring a quality of a photonic crystal fiber, the method 
comprising: 

launching test light into an end of the photonic crystal fiber; 

detecting measurement light reflected from within the photonic crystal fiber in 
response to the launched test light; 

measuring a time lapse between launching the test light and detecting the 
measurement light; and 

determining the quality of the photonic crystal fiber according to the measurement 

light. 

62. (New) The method of claim 61, wherein determining the quality of the photonic 
crystal fiber comprises determining a distance related to the time lapse. 

63. (New) The method of claim 62, wherein the distance is related to the location of 
a defect within the photonic crystal fiber. 

64. (New) A method for monitoring a quality of a photonic crystal fiber, the method 
comprising: 

drawing a photonic crystal fiber preform into the photonic crystal fiber; 
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launching test light into an end of the photonic crystal fiber while drawing the 
photonic crystal fiber; 

detecting measurement light reflected from within the photonic crystal fiber in 
response to the launched test light; and 

determining the quality of the photonic crystal fiber according to the measurement 

light. 

65. (New) A method for monitoring a quality of a photonic crystal fiber, the method 
comprising: 

cabling the photonic crystal fiber; 

launching test light into an end of the photonic crystal fiber while cabling the 
photonic crystal fiber; 

detecting measurement light reflected from within the photonic crystal fiber in 
response to the launched test light; and 

determining the quality of the photonic crystal fiber according to the measurement 

light. 

66. (New) An apparatus for monitoring the quality of a photonic crystal fiber, 
comprising: 

a photonic crystal fiber drawing apparatus; 

a light source capable of providing test light at a first wavelength related to a bandgap 
of the photonic crystal fiber; 

an optical assembly positioned to direct light from the light source into an end of the 
photonic crystal fiber and to collect light reflected from within the photonic crystal fiber; 

a detector positioned to detect the light collected from the photonic crystal fiber in 
response to the test light, and the detector is capable of detecting light at the first wavelength 
and light at the second wavelength; and 
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an electronic controller coupled to the light source and detector, wherein during 
operation the electronic controller causes the light source to emit test light having a first 
component at the first wavelength and a second component at the second wavelength and the 
controller records an the intensity of a first measurement signal corresponding to the first test 
light component and the intensity of a second measurement signal corresponding to the 
second test light component, and the controller monitors the quality of the photonic crystal 
fiber from a function of the intensity of the first and second measurement signals while the 
photonic crystal fiber is drawn using the photonic crystal fiber drawing apparatus. 

67. (New) An apparatus for monitoring the quality of a photonic crystal fiber, 
comprising: 

a photonic crystal fiber cabling apparatus; 

a light source capable of providing test light at a first wavelength related to a bandgap 
of the photonic crystal fiber; 

an optical assembly positioned to direct light from the light source into an end of the 
photonic crystal fiber and to collect light reflected from within the photonic crystal fiber; 

a detector positioned to detect the light collected from the photonic crystal fiber in 
response to the test light, and the detector is capable of detecting light at the first wavelength 
and light at the second wavelength; and 

an electronic controller coupled to the light source and detector, wherein during 
operation the electronic controller causes the light source to emit test light having a first 
component at the first wavelength and a second component at the second wavelength and the 
controller records an the intensity of a first measurement signal corresponding to the first test 
light component and the intensity of a second measurement signal corresponding to the 
second test light component, and the controller monitors the quality of the photonic crystal 
fiber from a function of the intensity of the first and second measurement signals while the 
photonic crystal fiber is cabled using the photonic crystal fiber cabling apparatus. 



